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S U M M A R Y
A 58-year-old woman with a history of Bentall aortic graft and bioprosthetic aortic valve replacement 3
months prior to admission, presented with headache and fever. Imaging yielded a large obstructive
ﬁlling defect in the ascending aorta, a subarachnoid hemorrhage, and a mycotic aneurysm.
Intraoperative specimens grew Aspergillus fumigatus, and despite aggressive measures the patient
died. Aspergillus infections of prosthetic vascular grafts are rare surgical complications and are difﬁcult
to diagnose given the low incidence of positive microbiology cultures and the long median time between
surgery and diagnosis. Treatment has consisted of antifungal and surgical treatment, although mortality
remains high.
 2012 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Aspergillus vascular graft infections are devastating complica-
tions of vascular surgical procedures and have been associated
with high mortality despite aggressive medical and surgical
interventions. This is likely due to delays in diagnosis given its
insidious nature, and the lack of effective diagnostic modalities.
We present a patient who presented with neurologic and embolic
manifestations of a large Aspergillus fumigatus vegetation of her
Bentall aortic prosthetic graft.
2. Case report
A 58-year-old woman with a history of aortic regurgitation and
an ascending aortic aneurysm was transferred from an outside
hospital for a higher level of care after she presented with* Corresponding author. Tel.: +1 310 825 9011; fax: +1 310 794 0011.
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http://dx.doi.org/10.1016/j.ijid.2012.11.028symptoms of headache, fever, and shortness of breath, and was
found to have a subarachnoid hemorrhage and an ascending aortic
mass.
Three months prior, at an outside hospital, she underwent an
attempted valve sparing root replacement operation using a 26-
mm Hemashield graft (Maquet, Wayne, NJ) that was converted to a
Bentall procedure when residual aortic regurgitation was seen
with poor coaptation of the noncoronary leaﬂet. She then
underwent placement of a 19-mm Mitroﬂow aortic pericardial
valve (Sorin Group, Vancouver, Canada) and 24-mm Dacron
prosthetic aortic root graft during the same procedure. The
operation was complicated with a prolonged cardiopulmonary
bypass time. Her postoperative course was complicated by
complete heart block necessitating dual chamber pacemaker
implantation.
Approximately 6 weeks after discharge, she was noted to have
a sternal wound infection and underwent superﬁcial debride-
ment. Her cultures grew Staphylococcus epidermidis, and although
there was no evidence of bony involvement, she was discharged
on home intravenous vancomycin for concern of osteomyelitis.ses. Published by Elsevier Ltd. All rights reserved.
Figure 1. Sixty-four-slice contrast-enhanced computed tomography angiography (CTA) of the chest done 2 months prior to admission to rule out pulmonary embolism (A and
B), and on this admission (C and D). The previous CT ﬁndings (arrows) were interpreted as postsurgical changes with a nonspeciﬁc rim of ﬂuid in the aortic graft. Repeat CT on
this admission demonstrated a large ﬁlling defect (arrows) within the Dacron aortic root graft. (A and C: axial views; B and D: sagittal views.).
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ular systolic function.
At the time of transfer to our institution, the patient was febrile
to 38.8 8C, with a leukocytosis of 21.74  109/l. Echocardiography
demonstrated a left ventricular ejection fraction of 45% with apical
akinesis and abnormal septal motion. A computed tomography
(CT) angiogram of the chest was negative for pulmonary embolism,
but incidentally noted a large, obstructive ﬁlling defect in the
ascending aorta consistent with thrombus, which was new in
comparison with imaging done 2 months prior at an outside
hospital (Figure 1). A noncontrast CT of the brain revealed a
subarachnoid hemorrhage involving the right Sylvian ﬁssure. CT
angiography of the brain demonstrated ﬁndings concerning for a
mycotic aneurysm of the right middle cerebral artery.
On hospital day 2, she underwent coil embolization of the
cerebral aneurysm. Over the following day, the patient was noted
to have increasing left- and right-sided ﬁlling pressures and
declining cardiac outputs on pulmonary artery cathetermonitoring, weak peripheral pulses, and rising liver enzymes.
The patient deteriorated abruptly and went into pulseless
electrical activity arrest on hospital day 4. Following cardiopul-
monary resuscitation, venous–arterial extracorporeal membrane
oxygenation (ECMO) was initiated. Repeat CT scans demonstrated
propagation of the thrombus with new ﬁlling defects in the
descending thoracic and abdominal aorta, right external iliac, and
right common femoral arteries with splenic infarcts. A CT of the
brain demonstrated stable ﬁndings with no new bleeding.
Given her circulatory decompensation and thrombus propaga-
tion, she was taken emergently to the operating room for
exploration and replacement of the aortic graft. Extensive whitish
vegetations atypical for bacterial origin were noted throughout the
interior of the Dacron graft. The aortic valve bioprosthesis was
uninvolved. The majority of the graft was replaced with a modiﬁed
CryoValve aortic allograft (CryoLife, Kennesaw, GA).
Postoperatively, the patient required sternal re-exploration for
signiﬁcant bleeding, as well as embolectomy of the right external
Figure 2. Microscopic examination of tissue from the aortic conduit revealed a vegetation. Sections show slender fungal hyphae with distinct septations and 45-degree
branching, morphologically consistent with Aspergillus spp. Hematoxylin and eosin (H&E) stain at 2  (A) and 400  (B) magniﬁcation. Gomori methenamine silver (GMS)
stain at 2  (C) and 40  (D) magniﬁcation. Microscopic examination of the aorta, GMS stain, 40 magniﬁcation (E), revealed rare fungal hyphae within the muscular wall
(arrow).
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developed anuric renal failure and status epilepticus. Echocardi-
ography on ECMO demonstrated severe left ventricular dysfunc-
tion with an ejection fraction of less than 20%.
On hospital day 7, pathology from the intraoperative specimens
revealed that the material in the aortic graft was a vegetation
composed of Aspergillus species (Figure 2); intraoperative culturessubsequently grew one colony of A. fumigatus. All fungal and
bacterial blood cultures collected during her hospitalization
remained negative. She had been on broad-spectrum antibiotic
therapy since admission, and with the intraoperative pathology
result, she was immediately started on dual antifungal therapy
with voriconazole and caspofungin. The following day, a CT of the
brain demonstrated uncal herniation, and brain death was
J. Oyama et al. / International Journal of Infectious Diseases 17 (2013) e773–e776e776pronounced shortly thereafter. Mechanical ventilatory and circu-
latory support were subsequently withdrawn and cardiac death
was pronounced on hospital day 8.
3. Discussion
Aspergillus fumigatus is a ubiquitous fungus typically found in
soil and decaying organic matter which can produce airborne
conidia that can cause infections in immunosuppressed patients.
These can consist of invasive pulmonary aspergillosis, invasive
sinusitis, or disseminated aspergillosis. Extrapulmonary manifes-
tations of the Aspergillus species can include primary cutaneous
infections, osteomyelitis, and tracheobronchitis.1
Twenty-four prosthetic vascular graft infections with Asper-
gillus have been reported in the literature,2–5 along with reported
cases of aortitis following cardiac valve and coronary artery
bypass surgery.2 The patient population with infected vascular
grafts were nearly all men and immunocompetent. Of the 17
documented case reports, the median age was 57 years (range 11
to 73 years), and the median time between surgery and diagnosis
was 10 months (range 5 days to 44 months). Four patients had
concurrent vertebral osteomyelitis, and approximately half had
documented fevers. Seven patients had evidence of arterial
embolization. Only two patients had positive blood cultures.
Other species known to cause vascular graft infection include
Aspergillus ﬂavus and Aspergillus terreus. Eight patients died during
their hospitalization.2–5
The mechanism of infection is suspected to be through
contamination of the graft in the operating room with airborne
spores.1–4 Treatment has consisted of both aggressive antifungal
and surgical treatment, including graft excision and extra-
anatomic bypass, although mortality remains high. Given thedifﬁculty in establishing a diagnosis due to the lack of positive
blood cultures in most cases, nonspeciﬁc clinical presentation,
varying clinical course, and lack of deﬁnitive imaging character-
istics of graft infections, there is no optimal strategy as to when to
surgically intervene or conservatively treat with antifungal
therapy. Of note, in the cases documented in the literature, the
patients who did not undergo extra-anatomic bypass had 100%
mortality. However, doing so did not ensure survival as two died
after surgery, as well as our case.
In summary, Aspergillus vascular graft infections are insidious
in nature and can be very difﬁcult to detect until end-stage
manifestations occur (i.e., arterial embolization, sepsis), which are
associated with signiﬁcant comorbidity and mortality. Antifungal
therapy and surgical resection of the infected graft with extra-
anatomic bypass appear to be optimal strategies in order to
improve survival.
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